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PART A
l. (a) Define the first and the second theorem of conjugate-beam method.
(4 marks)
(b) Without any calculation, state the analysis procedures to determine the displacement
and slope at a specified point on the elastic curve of a beam using conjugate-beam
method.
(6 marks)
(c) A cantilever beam shown in Figure I is subjected to a concentrated load of 20 kN at
free end C. The moment of inertia of segment AB of the beam is 2I, whereas the
segment BC has a moment of inertia I. Given I :90 x l06mma and elastic modulus of
200GPa. Determine the deflection at C using the moment area method.
(10 marks)
Figure I
2. (a) Check statical indeterminacy of the frame shown in Figure 2.
(2 marks)
Figure 2
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(b). Figure 3 shows a beam structure with a pinned support at A, roller supports at B and
D and a hinge joint at C. The beam is loaded with a uniformly distributed load
20kN/m along portion BCD, a point load 20kN at free end E and a couple 20kNm at
pinned support A. Draw the shear force and bending moment diagrams for the
beam. Sketch also the qualitative deflected shape.
(18 marks)
Figure 3
3. (a) Determine the member forces CF, CE and ED for the truss shown in Figure 4 by the
method of sections and classiff whether they are in tension or compression.
( 8 marks)
(b) Find reactions at supports A and D, hence calculate member forces of AC, AB and
BD using method ofjoint. Classifo whether they are in tension or compression.
( 12 marks)
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PART B : Choose TWO (2) questions
4. (a) Draw a qualitative influence lines
shown in Figure 5 (i) to (iv).
-4-
diagram for bending moment at
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A for the beam
(6 marks)
RollerPin
(ii)
Pin Hinge Roller
Fixed
I
(iiD (iv)
Figure 5
(b) A beam subjected to a moving load which travel from A to C is shown in Figure 6.
The beam is pin supported at A and supported by a roller at C.
(i) Derive the influence line equation for reaction at A and C
(ii) Derive the influence line equation for shear at point B for segment AB and BC.
State clearly the range of x taken, in order to derive the equations for each
segment of the beam
(iii)Draw the influence lines for the shear at point B
(14 marks)
Figure 6
Fixed
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The cable system shown in Figure 7 carries a uniformly distributed load of 5kN/m
between the supports and two point loads of l0kN and 20kN at lOm away from
support A and B respectively. The horizontal distance between supports is 50m and
the vertical distance between the lowest point and the left hand support is 3m. The
right hand support is 6m higher than the left support.
Determine:
(i) the lowest point of the cable (x).(ii) the maximum and minimum tension between A and B (T,nu* and T'n1n).(iii) the tension in anchor cables (Ta' and Ts').(iv) vertical and horizontal reactions at supports (Rva, Rnq and Rvs, RHs).(v) size ofthe cable, ifthe allowable stress is 15500 kN/m'.
(20 marks)
5 kN/m
l0 kN 20 kN
Figure 7
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A three pinned arch shown in Figure 8 is in the form of y =ahxQ - 
x)
t
It is designed to carry a uniformly distributed load of 4 kN/m spanning 35m on span
BCDE and a point load of 6 kN and 8 kN at point B and l0 kN at point D. Joints A,
C and E are hinged.
Determine:
(D reactions supports at A and E.(ii) bending moment at B and D .(iii) shear force, Q and thrust, N at point D (with loading).
(20 marks)
l5m l6m
Figure 8
is statically indeterminate with degree of
(2 marks)
7. (a) Prove that the beam shown in Figure 9
statical indeterminacy equals to ONE (l).
Figure 9
4 kN/m
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(b) Figure l0 shows a frame with roller and pinned supports at D and E, respectively. It
is loaded by a uniformly distributed load 0.5kN/m along inclined member AIl, a
uniformly distributed load 2kN/m along member BCD and a concentrated load 25kN
at C. Draw the shear force and bending moment diagrams for the frame. Sketch
also the qualitative deflected shape.
(18 marks)
0.5kN/m
5.5m
Figure 10
25kN
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BAHAGIAN A
1. (a) Berikan def;nosi untuk teorem pertams dan keQua bagi kaedah rasuk-laniugat.
(4 markah)
(b) Tanpa sebarang pengiraan, nyatakan tatacora analisis untuk menentukan anjakan
dan putaran di titik tertentu di atos lengkung anjal rasuk menggunoknn koedah
rasuk-lanjugat.
(6 morkah)
(c) Rasuk julur yang ditunjukkan dalam Rajah I mennnggung sotu beban tumpu 20kN di
hujung bebas D. Momen inersia bagi rasuk di-bahagian AB ialah 21, manakala di
bohagian BC iatah 2L Diberi nilai I : 90 x I0o mmo dan modulus keanjalan adalah
200GPa. Tentukan anjakan di C dengan menggunakan kaedah luas- momen.
(10 markah)
Rajah I
2. (a) Semak kebolehtentuan ;tatik struktur kerangka yang ditunjukkan dalam Raiah 2.
(2 markah)
Rajah 2
...91-
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@ Rajah 3 menunjuftlan satu rasuk dengan penyoftong pin di A, penyolang rola di B,
D dan satu sambungan jenis sendi di-C. 
-Rasuk 
berkenaan membawa beban teragih
seragam 20tN/m if sipaniong bahagian BCD, satu beban tertumpu 20lN pada
hujung bebas E dan satu momen gandingan 20kNm pada penyoko:g lin A.
Utisfan gambarajah daya ricih io, *o-"n lentur untuk rasuk berkenaan'
Lakarknn juga bentuk terpesong kualitatif.
(18 marknh)
Rajah 3
3.(a) Kira dayo dalom anggota kekuda cF, cE dan ED dalam Rajah 3 dengan
menggunakan kaedah keratan. Nyatakan sama ada anggota tersebut mengalami
daya mampatan atau tegangon ( g markah)
(b) Dapatkan nilai daya tindakbalas di penyoftong A dan D dan kira daya dalam
aiggota AC, AB 
-dan 
BD dengan menggunakan kaedah sambungan. Nyataknn
samada anggota tersebut mengalami daya mampatan atau tegangon'
( 12 markah)
5kN F
2m
Rojah 4
...101-
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BAHAGAN B : Jawab 2 sahaia dari 4 soalan
a. @) Lukiskan gambarajah garis imbos kualitatif bagi
yang ditunjukknn dalam Raiah 5 (i) hingga (iv).
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momen lentur di A untuk rasuk
Pin Hinge Roller
(iii) (iv)
Rajah 5
(b) Satu rasuk menanggung beban bergerak dari A ke C ditunjukkan dalam Rajah 5.
Rasuk tersebut disokong cemat di A dan disokong rola di C.
(i) Terbitkan persamaan garis imbas bagi tindakbalas di A dan C
(ii) Terbitkan persamaan garis imbas bagi ricih di titik B untuk bahagian AB dan
BC. Nyatakan dengan jelas had nilai x yang digunaknn untuk menerbitkan
persamaan-pe rs amaan terse but b agi set iap b ahagian rasuk.
(iii)Lukiskan garis imbas bagi ricih di titik B
(14 markah\
Fixed
Fixed
Rajah 6
...n/-
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Satu sistem kabel seperti yang ditunjuklan dalam Raiah 7, menanggung beban
teragih seragam sebanyak 5 tN/m disepanjong rentang ontara kedua-dua penyokong-
dan dua beban tumpu I0 tN dan 20 kN yang berjarak lhm dari kedua-dua
penyolrong. Jarak ufuk antara penyokong ialah 50 m dan jarak menegak dori titik
terendah dan penyoktng di sebelah kiri ialah 3m. Penyokong di sebelah kanan
berada 6 m lebih tinggi daripada penyokong kiri.
Kira:
(il Keduduknn titik terendah kabel (x).
(ii) Nilai tegangan maftsimum dan minimum kabel antara penyokong A dan B (I^^
dan T^in )
(iii)Tegangan kabel sauh (fi' dan Ts')
(iv) Tindakbalas menegak dan mengufuk di penyokong (Rv1, Rs1 dan Rvs, Rp) 
^(u) Saiz kabel yang diperlukan sekiranya tegasan kobel tersebut ialah 15500(r'/'i/m'.
(20 markah )
5 kN/m
l0 kN 20 kx
Figure 7
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Gerbang tiga engsel dalam Rajah 8 dibentuk Tlori persamaan y =YFO
Ia direkobentuk untuk menanggung beban teragih seragam sebanyak 4 kN/m di
sepanjang rentang 35m di bahagian BCDE dan bebon tumpu 6 kN dan 8 kN di titik
B dan IhkN di titik D. Sambungan A, C dan E adolah jenis engsel'
Kira:
(, daya tindokbalas di penyokong A dan E-
(ii) momen lentur di titik B dan D.
(iii)daya ricih, Q dan daya paksi N di titik D (dengan beban kenaan).
(20 markah)
l5m l6m
Figure I
7. (a) Buktikan bahawa rasuk yang ditunjukknn dalam Raiah 9 adalah rasuk tidak
bolehtentu statik dengan darjah ketidakbolehtentuan statik sama dengan SATU(I).
(2 markah)
4 kN/m
Rajah 9
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(b) Rajah I0 menunjuklcan satu kerangka dengan penyolang rola pada D dan penyokong
pin pada E. Kerangka berknitan dibebankan dengan satu beban teragih seragam
-0.5iN/m di sepanjang anggota condong AB, beban teragih seragam 2hkll/m di
sepanjang anggota BCD dan satu beban tertumpu pugak 25kN pada C. Lukiskan
gi*iorojah iaya ricih dan momen lentur untuk kerangkn berkenaan. Laknrkan
juga bentuk terpesong kualitatif
(18 markah)
0.5kN/m
Rajah 10
- ooooooo -
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